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Introduction
As part of a series of investigations designed to study the Quaternary climatic histories 

of the western U.S. and the adjacent northeastern Pacific Ocean, two sediment cores were 
collected from Buck Lake, Klamath County, Oregon, in the fall of 1991. This report presents 
basic data concerning the Buck Lake site, as well as lithologic descriptions of the recovered 
sediments. The drilling methods and core sampling and curation techniques used are described 
by Adam (1993). 
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Site description

Buck Lake is a broad open valley that lies just east of the crest of the Cascade Range and 
about 34 km west of Klamath Falls, Oregon (Figure 1). The basin is roughly circular and about 
2.5 km in diameter (Figure 2). The basin is fed by an extensive system of springs along its 
western side, and contained a shallow lake until the 1940's, when it was drained for pastureland 
after an attempt at muskrat farming proved unsuccessful (Hugh Charley, oral communication, 
1991). Numerous shallow ditches cut across the exposed lake bottom, and the pastureland is 
irrigated every few weeks during the summer months.

The basin lies at an elevation of about 1500 meters. Regional bedrock consists of basalt 
and basaltic andesites of Pliocene and upper Miocene age (Walker and McLeod, 1991). The 
eastern rim of the basin is a faulted block oriented NNW-SSE; the outflow from Buck Lake has 
cut a small gorge through this block to the east, where the drainage joins that of Spencer Creek 
(Figure 2). About 7 km NNE of Buck Lake is the Mountain Lakes Wilderness Area, with 
elevations up to 2500 meters. Peaks in the Mountain Lakes Wilderness Area were glaciated 
during at least the most recent Pleistocene glacial interval (Carver, 1972), but the glaciers were 
mostly confined to the north side of the peaks, and neither ice nor glacial runoff directly affected 
the Buck Lake basin. 
Drilling operations

Because the landowner reported that the lake sediments were fairly soft towards the 
middle of the basin and the drill rig was heavy (35 tons), we were not able to drill in the center 
of the basin, where the sediments are presumably thickest. The approximate location of the core 
holes is shown on Figure 2. A 1992 attempt to core nearer to the center of the basin using a 
manually-operated Livingston piston corer was halted when we cound not penetrate very firm 
sediment at a depth of less than 2 meters. 
Core descriptions

Two cores, designated here as Core 1 and Core 2, were taken at Buck Lake on September 
21 and 22, 1991.

Core 1 reached a maximum depth of 41.31 meters, and extended about 70 cm into fresh 
volcanic bedrock. The top of the core was sampled using Shelby tubes; recovery with the Shelby 
tubes was limited to the top 4 meters. Coarse-grained sediment prevented any core recovery 
from 4.0 to 5.26 meters. Below 5.26 meters, cores were taken using a conventional rotary drill 
rig and drilling mud, as described by Adam (1993).



Figure 1. Map of the southern Cascades region, showing locations of drill sites and major 
drainages. Box shows location of Fig. 2.



u

Figure 2.~Locality map showing relation of Buck Lake to surrounding topography. Shaded 
regions at upper right represent maximum extent of late Pleistocene glaciation on Crater 
Mountain as inferred from topographic maps. Elevations are in feet; arrows indicate 
downstream direction.



Core 2 was taken in an attempt to get better core recovery in the top 4 meters of the 
section. The locality chosen for Core 2 was about 80 meters north of the Core 1 locality. Core 
2 reached a maximum depth of 6.12 meters using only Shelby tubes. Coarse sediments 
frequently collapsed into the hole, with the result that the total length of sediment recovered (6.76 
m) is greater than the depth of the hole. 
Core recovery

The depth interval drilled for each drive and the percent recovery are shown in Figure 3 
and in Tables 1 (Core 1) and 2 (Core 2). For each core, the Figure 3 column labeled "Drives" 
shows an unlabeled, shaded box for each drive recovered. The upper boundary represents the 
depth at which drilling began for that drive as reported by the driller plus a possible adjustment 
to account for >100% recovery. These boxes are offset in an alternating pattern to facilitate 
comparison of the bottom of one drive with the top of the next drive. Immediately to the right 
of the "Drives" column, the "Slugs" column displays similar but labeled boxes that identify the 
drive, the slugs (A, and sometimes B) into which the drive was divided for storage, and the 
thickness of sediment actually recovered. In addition, some drives are plotted using a vertical 
offset that compensates for apparent overlap between drives. The data used are shown in Tables 
1 and 2.

As an example, consider Core 1, Drive 10. The base of drive 9 penetrated to a greater 
depth than the start of drive 10, as is shown in the left-hand ("Drives") column of Fig. 3. (The 
bottom of drive 9 and the top of drive 10 have the same drillers depths, but the recovery for 
drive 10 was 112.8%; the "extra" recovery is assumed to represent material left in the hole when 
drive 9 was recovered.) Similar overlaps are found between drives 13 and 14 and between drives 
16 and 17. However, the total amount of sediment recovered from the hole, as shown in the 
"Slugs" column, can be accommodated within the total depth drilled if a few adjustments are 
made to the top depths of selected drives. The adjustment for drive 10 is -0.12 m, as shown in 
the column labeled "Offset" (Table 1). The offset is added to the driller's depth for the top of 
the drive to produce a calculated depth for the top of the drive. The depths shown on the 
lithologic logs in Appendices B and C are based on the calculated depths for the tops of the 
drives. 
Dating

Age control for the cores is derived from four correctable tephra layers identified in Core 
1. Ages and depths for these tephra are given in Table 3. The lacustrine part of the section is 
of middle Pleistocene age. The well-rounded basaltic gravel at about 5 meters depth indicates 
an interruption in lacustrine deposition, probably because the basin filled with sediment. 
Resumption of deposition above the gravels suggests that the fault-bounded block that impounds 
the present basin to the east was elevated by a few meters within the past 200 kyrs. 
Lithology

A very generalized lithology of the Buck Lake section is shown in Figure 3; detailed 
lithologic logs for cores 1 and 2 are shown in Appendices B and C, using the patterns shown in 
Appendix A. Depths are shown in meters from the ground surface. Each stratigraphic unit is 
described to the right of the stratigraphic column. Most descriptions were taken from the fresh 
cores in the field, but some further descriptions were done in the laboratory. Color codes are 
taken from the Rock Color Chart distributed by the Geological Society of America (Rock Color 
Chart Committee, 1948).



The record indicates rapid initial filling of a volcanic bedrock basin, followed by sealing 
of the basin by fine materials about 600-700 kyrs ago. A series of lacustrine clays was then 
deposited between about 700 ka and 200-300 ka, when the basin filled with sediment and gravels 
were deposited. Sometime within the past 200 ka, the fault block just east of the lake was 
elevated relative to the basin, impounding a new lake that persisted into historic times.
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Figure 3. Graphical representation of core recovery for Buck Lake Cores 1 and 2. See text 
for explanation.



Table l.--Drive data for Buck Lake Core 1

Drive 
Number

1

2

3

4

5

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Driller's Depth (m)

Top

0.00

0.64

1.83

2.64

3.07

5.26

6.78

9.22

11.38

14.13

15.50

18.55

19.49

20.22

21.01

21.87

24.16

27.24

28.76

31.81

34.86

37.91

40.62

Bottom

0.64

1.83

2.64

3.07

3.38

6.78

9.22

11.38

14.13

15.50

18.55

19.49

20.22

21.01

21.87

24.16

27.24

28.76

31.81

34.86

37.91

40.62

41.31

Recovery

meters

0.64

0.49

0.49

0.69

0.00

1.40

2.75

2.15

2.80

1.08

3.00

0.86

0.49

0.89

0.74

2.26

2.70

1.14

2.76

2.24

2.73

1.98

0.67

percent

100.8

41.0

59.7

159.7

0.0

91.8

112.8

99.6

102.0

78.7

98.4

91.5

66.5

113.0

85.7

98.8

87.8

74.8

90.5

73.5

89.5

72.8

97.7

Offset

0.00

0.00

0.00

0.00

0.27

0.00

-0.12

0.19

0.19

0.24

0.00

0.00

0.00

-0.10

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Calculated 
depth for 

top of 
drive (m)

0.00

0.64

1.83

2.64

3.34

5.26

6.66

9.41

11.57

14.37

15.50

18.55

19.49

20.12

21.01

21.87

24.16

27.24

28.76

31.81

34.86

37.91

40.62



Table 2.-Drive Data for Buck Lake Core 2

Drive
Number

1

2

3

4

5

6

7

8

9

10

11

12

13

Driller's Depth (m)

Top

0.00

0.76

1.52

1.83

1.68

2.03

2.64

3.25

3.86

4.12

4.57

5.08

5.49

Bottom

0.76

1.52

1.83

2.13

2.29

2.64

3.25

3.86

4.47

4.73

5.08

5.49

6.12

Recovery

meters

0.68

0.55

0.00

0.00

0.73

0.58

0.73

0.58

0.69

0.63

0.62

0.45

0.61

percent

89.2

72.2

0.0

0.0

119.7

95.1

119.7

95.1

113.2

103.3

122.0

110.7

96.0

Offset

0.00

-0.08

-0.29

0.00

-0.45

-0.07

-0.10

-0.08

-0.11

0.00

0.00

0.00

0.00

Calculated 
depth for 

top of 
drive (m)

0.00

0.68

1.23

1.83

1.23

1.96

2.54

3.17

3.75

4.12

4.57

5.08

5.49

Table 3.  Identified tephra from Buck Lake core 2.

Tephra layer

Loleta ash bed/Bend pumice

Rockland ash bed

Dibekulewe ash bed

Lava Creek B ash bed

Rye Patch Dam ash bed

Depth (m)

9.47-9.64

19.85-19.98

20.79-20.85

22.33-22.35

22.59-22.61

Age (kyr)

300-400

400-470

470-665 
(best guess -500)

665

670-700
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Appendix A 
Legend showing patterns used for Lithologic Logs

Small box inset within each pattern is used to indicate varying degrees of 
laminations within the unit (see written descriptions for more detail).
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KEY TO LITHOLOGIES AND LAMINATION SYMBOL

T.^.?.^.- -.^.T.'f.'

CLAY

SILT/ CLAY OR MUD

SILT/ MUD

SANDY MUD 

MUDDY SILT 

SILT

SANDY SILT

MUDDY SAND 

SILTY SAND 

SAND

GRAVEL OR CINDERS

ORGANIC

LJ=:    CHERT

NO CORE RECOVERED
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Appendix B 
Core 1 Lithologic Log
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Buck Lake, Core 1 
Klamath County, Oregon

M
E 
T 
E 
R 
S

°- 0!l   Start of Drive 1 [0.00-0.64 m].

COMPACTED SOIL (PEAT) [0.00-0.14 m]; dusky brown (5YR2/2); 
0.1- massive; grass evident at top of core with roots throughout; irregular 

tower contact.

° MUD WITH ROOTS [0.14-0.31 m]; dusky brown (5YR2/2) to dusky 
yellowish brown (10YR2/2); massive; irregular lower contact.

0.3;

- iO.4-

-_ .0.5    MUD [0.31-0.64 m]; dark yellowish brown (10YR4/2); massive.

-I ;o.e:
   Start of Drive 2 [0.64-1.13 m].

 7-    ORGANIC (?) MUD WITH RARE ROOTS (?) [0.64-0.75 m]; brownish 
black (5YR2/1); massive; irregular tower contact.

0.9:

SILTY MUD [0.75-1.13 m]; moderate brown (5YR3/4); subrounded 
"-"-"-"-* : pebbles (up to 1/2 x 1 cm) at 0.92 m, 1.03 m, 1.08 m and 1.10 m;

 0; massive.

1.:

1.3

1.5

No core recovered [1.13-1.83 m].
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Buck Lake, Core 1 
Klamath County, Oregon

M
E 
T 
E 
R 
S

.6:

1.7:

1.8;

1.9:

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.Q

' 3.0

No core recovered [1.13-1.83 m].

- Start of Drive 3 [1.83-2.52 m].

  SILTY MUD [1.83-1.95m]; moderate brown (5YR3/4); massive; 
gradational tower contact.

  MEDIUM SAND [1.95-2.35 m]; moderate brown (5YR3/4); primarily 
massive but may fine downward from approximately 2.25-2.38 m; 
pebble at 2.14-2.17 m (1 x 3 cm. subrounded); pebble at 2.25 m (1/2 x 
1 cm, subrounded); pebble at 2.34 m (1 x 1 1/4 cm, subrounded); 
gradational tower contact.

- SILTY MUD [2.35-2.52 m]; dusky yellowish brown (10YR2/2); 
primarily massive but may fine downward from approximately 2.25-2.38 
m.

No core recovered [2.52-2.64 m]. 

Start Of Drive 4 [2.64-3.34 m].

  FINE SAND TO SILT [2.64-3.15 m]; dusky yellowish brown 
(10YR2/2); massive.
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Buck Lake, Core 1 
Klamath County, Oregon

M
E 
T 
E 
R 
S

0.0.

3.1:

3.;

3.3

  FINE SAND TO SILT [2.64-3.15 m]; dusky yellowish brown 
(10YR2/2); massive; gradational lower contact.

  MEDIUM SAND [3.15-3.19 m]; dusky yellowish brown (1OYR2/2); 
massive; greenish black bleb (5GY2/1), 8x13 mm, at 3.15-3.16 m; 
gradational lower contact.

FINE SAND [319-3.25 m]; dusky yellowish brown (10YR2/2); 
-v massive; sharp lower contact.

~P- VERY COARSE TO COARSE SAND [3.25-3.34 m]; dark yellowish 
\ brown (10YR3/2); sand includes quartz, amphiboles, and red 
\ scoreaceous lithic fragments; massive.

»- Start of Drive 5 [3.34-4.01 m].

3.5
VERY COARSE TO COARSE SAND [3.34-3.74 m]; moderate brown 

(5YR3/4) with some pebbles (5YR4/4); massive; sharp lower contact 
_ _, which is moderate brown (5YR4/4) in color.
J.b

3.7

o a
_»  **

4.1:

- MATRIX OF COARSE TO MEDIUM SAND WITH SCATTERED 
PEBBLES (1/4-1 1/2 cm in length) [3.74-3.925 m]; dusky yellowish 
brown (10YR2/2); possible silty stringer at 3.88 m; massive; 
gradational lower contact.

SILT [3.925-3.955 m]; dusky yellowish brown (10YR2/2); massive.

MATRIX OF COARSE TO MEDIUM SAND WITH SCATTERED 
PEBBLES [3.955-4.01 m]; dusky yellowish brown (10YR2/2); massive.

Start of Drives 6 [no recovery], 7 [no recovery], and 8 [no recovery].

4.2;

   No core recovered [4.01-5.26 m]. 

4.3j

4.4J

4.5:
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Buck Lake, Core 1 
Klamath County, Oregon

M
E 
T 
E 
R 
S

K.G'-

15.7

E5. 8

E5.9:

C6.0

No core recovered [4.01-5.26 m].

Start of Drive 9 [5.26-6.66 m].

CLAY [5.26-5.32 m]; grayish brown (5YR3/2); massive?

SAND [5.32-5.34 m]; possible tephra?

  CLAY WITH <1 mm ORGANIC FLECKS THROUGHOUT [5.34-6.66 
m]; dark yellowish brown (10YR3/2); 5-10 cm-scale bedding, marked by 
up to 1 mm thick harder, darker layers.
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Buck Lake, Core 1 
Klamath County, Oregon

M
E 
T 
E 
R 
S

6.0,

F6.i:

F6.2:

E6.3:

[6.4=

- CLAY WITH <1 mm ORGANIC FLECKS THROUGHOUT [5.34-6.66 
m]; dark yellowish brown (10YR3/2); 5-10 cm-scale bedding, marked by 
up to 1 mm thick harder, darker layers.

Start of Drive 10 [6.66-9.41 m].
5.7:

F7.0

M

- CLAY WITH <1 mm ORGANIC FLECKS THROUGHOUT [6.66-7.76 
m]; dark yellowish brown (10YR3/2); mm-scale bedding, with very thin 
harder, darker laminae define bedding; disturbed zone from 7.00-7.07 
m and slightly disturbed zone from 7.16-7.22 m.

E7.J

t7.3

F7.4

t7.5
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Buck Lake, Core 1 
Klamath County, Oregon

M
E 
T 
E 
R 
S

7.5j

F7.6:

F7.7:

E7.8J

  CLAY WITH <1 mm ORGANIC FLECKS THROUGHOUT [6.66-7.76 
m]; dark yellowish brown (10YR3/2); mm-scale bedding, with very thin 
harder, darker laminae define bedding.

17.9.
Disturbed zone from 7.76-8.16 m.

3.1

3.2:

18.3.

8.4

  CLAY WITH <1 mm ORGANIC FLECKS THROUGHOUT [7.76-9.41 
m]; dark yellowish brown (10YR3/2); cm-scale bedding.

1.5

£.7:

'8.9

C9.0

20



Buck Lake, Core 1 
Klamath County, Oregon

M 
E 
T 
E 
R 
S

.9.0.

9.2:

9.4!

E9.5: 

E9-6J 

E9.7

b.e

= 9.9 

 10. C

- CLAY WITH <1 mm ORGANIC FLECKS THROUGHOUT [7.76-9.41 
m]; dark yellowish brown (10YR3/2); cm-scale bedding.

- Start of Drive 11 [9.41-11.56 m].

- MUD [9.41-9.47 m]; dark yellowish brown (10YR4/2); massive.

- TWO TEPHRA UNITS [9.47-9.50 m and 9.50-9.53 m] With break in 
core at 9.51 m.

- MUD [9.53-9.61 m]; dark yellowish brown (10YR4/2); massive.

- TEPHRA [9.61-9.64 m] with break in core at 9.64 m.

- MUD [9.64-9.78 m]; dark yellowish brown (10YR4/2); massive.

P10.J

- SLIGHTLY SILTY CLAY WITH PROMINENT PEAT LAYERS 
[9.78-10.73 m]; dark brownish gray (5YR3/1); non-calcareous; mm- 
to cm-scale bedding.

F10.4

f10.!
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Buck Lake, Core 1 
Klamath County, Oregon

M
E 
T 
E 
R 
S

- SLIGHTLY SILTY CLAY WITH PROMINENT PEAT LAYERS 
[9.78-10.73 m]; dark brownish gray (5YR3/1); non-calcareous; mm- 
to cm-scale bedding.

!0.8:

- MUD WITH LESS PROMINENT PEAT LAYERS [10.73-10.81 m]; 
cm-scale bedding.

I0.9:

11.0:

P1.1

- CLAY WITH LESS PROMINENT PEAT LAYERS [10.81-11.57 m]; 
dark brownish gray (5YR3/1); moss fronds near base; cm-scale 
bedding.

C11.5:

Start of Drive 12 [11.57-14.37 m]. 

MUD [11.57-11.67m].

11.7

11.8j

11.9:

  MUD [11.67-11.95 m]; dark yellowish brown (1OYR3/2); cm-scale 
bedding.

512.0
  MUD WITH PEATY LAMINAE [11.95-12.05 m]; mm- to cm-scale 
bedding.
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Buck Lake, Core 1 
Klamath County, Oregon

M
E 
T 
E 
R 
S

12.0

P12.1:

F12.2:

E12.3;

F12.4=

- MUD WITH PEATY LAMINAE [11.95-12.05 m]; mm-to cm-scale 
bedding.

- MUD [12.05-12.20 m].

- TEPHRA [12.20-12.25m]; black.

- MUD WITH PEATY LAMINAE [12.25-12.49 m]; dark yellowish 
brown (10YR3/2).

F12.5:

F12.6 \
TEPHRA (<1 mm thick) [12.49-12.495 m].

MUD WITH PEATY LAMINAE [12.495-12.53 m]; dark yellowish 
brown (10YR3/2).

TEPHRA [12.53-12.54 m]; light gray.

E12.?:

t12.8;

F12.9

13.0

- MUD WITH PEATY LAMINAE [12.54-12.91 m]; dark yellowish 
brown (10YR3/2).

13.1

MUD [12.91-13.47 m]; dark yellowish brown (10YR3/2).

'13.4

13.5 - SILTY MUD [13.47-13.65 m]; rubbly with spiral fracture; possible 
tephra?
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Buck Lake, Core 1 
Klamath County, Oregon

M
E 
T 
E 
R 
S

13.5

13.7:

13.8;

13.9=

14.1

14.2

f!4.3

14.4

14.5

14.6

14.7

14.8

14.9

15.0

SILTY MUD [13.47-13.65 m]; rubbly with spiral fracture; possible 
tephra?

- SILTY MUD, TEPHRA (?) [13.65-13.68 m].

  SLIGHTLY SILTY MUD [13.68-13.95 m]; dark yellowish brown 
(10YR3/2); cm-scale bedding.

ORGANIC MUD [13.95-14.09 m]; plant fragments.

- MUD [14.09-14.37 m]; dusky yellowish brown (10YR2/2); cm- to 
dm-scale bedding.

Start of Drive 13 [14.37-15.45 m].

- ORGANIC (?) MUD [14.37-14.65 m]; brown; 1 cm to 5 cm 
prominent bedding as revealed by color banding.

TEPHRA [14.65-14.66 m]; dark gray.

MUD [14.66-14.92 m]; brown.

  SANDY TEPHRA [14.92-14.96 m]; gray, brown and green.

- ORGANIC (?) MUD [14.96-15.41 m]; brown; distinct 1-5 cm 
bedding.
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Buck Lake, Core 1 
Klamath County, Oregon

M
E 
T 
E 
R 
S

15.2

05.3;

P5.4

I5.5

I5.6

P6.0

F16.1

E16.:

E16.3

F16.

  ORGANIC (?) MUD [14.96-15.41 m]; brown; distinct 1-5 cm 
bedding.

- TWO TEPHRAS [15.41-15.45 m]; gray from 15.41-15.43 m, light 
green from 15.43-15.45 m.

No core recovered [15.45-15.50 m]. 

Start of Drive 14 [15.50-18.50 m].

MUD WITH ORGANIC FLECKS THROUGHOUT [15.50-15.57 m]; 
platy, cm-scale bedding.

TEPHRA [15.57-15.59 m]; dark gray green.

MUD [15.59-15.60 m]; brown.

TEPHRA [15.60-15.61 m]; dark gray green.

  MUD WITH ORGANIC FLECKS THROUGHOUT [15.61-16.12 m]; 
platy, cm-scale bedding.

POSSIBLE TEPHRA [16.12-16.125 m].

  MUD WITH ORGANIC FLECKS THROUGHOUT [16.125-16.53 m]; 
platy, cm-scale bedding.
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F17.7

t17.8

F17.9

E18.0

"V

MUD WITH ORGANIC FLECKS THROUGHOUT [16.125-16.53 m]; 
platy, cm-scale bedding.

TEPHRA [16.53-16.54 m]; basaltic?

MUD WITH ORGANIC FLECKS THROUGHOUT [16.54-16.68 m]; 
platy, cm-scale bedding; sediment badly spirally fractured from 
16.60-16.68 m.

TEPHRA [16.68-16.70 m]; gray.

MUD WITH ORGANIC FLECKS THROUGHOUT [16.70-16.80 m]; 
platy. cm-scale bedding; sediment badly spirally fractured.

TEPHRA [16.80-16.83 m]; light gray.

MUD WITH ORGANIC FLECKS THROUGHOUT [16.83-16.92 m]; 
platy, cm-scale bedding; sediment badly spirally fractured.

TEPHRA [16.92-16.94 m], light gray; ORGANIC MUD (as above) 
[16.94-16.95 m], platy; TEPHRA [16.95-16.96 m], gray.

- MUD WITH ORGANIC FLECKS THROUGHOUT [16.96-17.92 m]; 
platy, cm-scale bedding; sediment badly spirally fractured from 
16.96-17.0 m.

- THIN PUMICEOUS TEPHRA [17.92-17.93 m].

- MUD WITH ORGANIC FLECKS THROUGHOUT [17.93-18.50 m]; 
platy, cm-scale bedding.
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- MUD WITH ORGANIC FLECKS THROUGHOUT [17.93-18.50 m]; 
platy, cm-scale bedding.

No core recovered [18.50-18.55 m]. 

Start of Drive 15 [18.55-19.49 m].

- ORGANIC MUD [18.55-19.24 m]; dark brownish gray (5YR3/1); 
peaty; mm-scale laminations.

MUD [19.24-19.31 m]; olive black.

ORGANIC MUD [19.31-19.42 m]; "brown". 

TEPHRA [19.42-19.44 m].

CINDERS (sand- to granule-sized) [19.42-19.72 m]; black; cm-scale 
bedding; gradational lower contact.

Start of Drive 16 [19.49-19.98 m].
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- CINDERS (sand-to granule-sized) [19.42-19.72 m]; black; cm-scale 
bedding; gradational lower contact.

- MUD [19.72-19.82 m]; light olive gray (5Y5/2); gradational lower 
contact.

  TEPHRA [19.82-19.98 m]; gradational color change from pale 
yellowish brown (10YR6/2) at top to light gray ("salt and pepper, N7) at 
base; massive.

No core recovered [19.98-20.12 m]. 

Start of Drive 17 [20.12-21.01 m].

ORGANIC MUD [20.12-20.47 m]; "brown"; laminations of <1 mm.

SILTIER MUD [20.47-20.53 m]; platy laminations.

- ORGANIC MUD [20.53-20.74 m]; "brown"; cm-scale bedding with 
very faint irregular laminations (<1 mm).

"BROWN" ORGANIC MUD CONTAINING REWORKED TEPHRA 
[20.74-20.79 m]; gradational change between unit above 
[20.53-20.74 m] and unit below [20.79-20.85 m].

TEPHRA [20.79-20.85 m]; airfall. 

ORGANIC MUD [20.85-21.01]; "brown".
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ORGANIC MUD [20.85-21. 01 m]; "brown".

\ Start of Drive 18 [21.01-21.75 m]. 

MUD [21 .01 -21 .07m]; brownish black (5YR2/1); cm-scale faint 
bedding.

MUD [21 .07-21. 25 m]; dusky yellowish brown (10YR2/2); platy 
laminae.

MUD [21.25-21.40 m]; fractured, with cm-scale faint bedding.

MUDDY TEPHRA [21.40-21.415 m]; gradational lower contact. 

MUD [21.415-21.49 m]; platy laminae.

MUD [21.49-21.55]; dark yellowish brown (10YR4/2); cm-scale 
moderately bedded.

MUDDY DISSEMINATED TEPHRA [21.55-21.56 m].

MUD [21.56-21.75 m]; olive gray (5YR3/2); cm-scale moderately 
bedded.

No core recovered [21.75-21.87 m]. 

Start of Drive 19 [21.87-24.16 m].

SLIGHTLY SANDY ORGANIC MUD [21.87-22.28 m].

MUDDY (?) TEPHRA [22.28-22.34 m].

SLIGHTLY SANDY ORGANIC MUD [22.34-22.48 m]. 

MUDDY TEPHRA [22.48-22.62 m].
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MUDDY TEPHRA [22.48-22.62 m].

Vertical green stringers from 22.67-22.87 m.

SLIGHTLY SANDY ORGANIC MUD [22.62-24.12 m].
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SLIGHTLY SANDY ORGANIC MUD [22.62-24.12 m].

CINDERS [24.12-24.16 m]. 

Start of Drive 20 [24.16-26.86 m]. 

COARSE SANDY TEPHRA [24.16-24.24 m].

MEDIUM TO COARSE SAND [24.24-24.69 m]; black.

MUD [24.69-24.74 m]; gray.

MEDIUM TO COARSE SAND [24.74-24.99 m]; dark gray.

MUD [24.99-25.28 m]; gray.

MUD WITH CINDERS [25.28-25.78 m].

31



Buck Lake, Core 1 
Klamath County, Oregon

M
E 
T 
E 
R 
S

ww
25.5

25.

25.?:

25.8;

25.9=

26.0

26.1

26.2

6.3

26.4

26.5

26.6

26.7

26.9

27.0

MUD WITH CINDERS [25.28-25.78 m].

SAND [25.78-26.09 m]; black to gray green; loose material.

- COARSE TEPHRA [26.09-26.50 m]; banded light gray and black; 
unconsolidated with core split into jagged halves; laminae to cm-scale 
bedding and x-bedding.

COARSE TEPHRA [26.50-26.73 m]; greenish and gray.

MUD [26.73-26.86 m]; brown.

No core recovered [26.86-27.24 m].
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No core recovered [26.86-27.24 m].

Start of Drive 21 [27.24-28.38 m].

Probable core loss at 27.31 m.

- SILTY MUD [27.24-27.68 m]; dark olive gray (5Y3/1); gradational 
lower contact.

- ORGANIC MUD [27.68-28.24 m]; olive black (5Y2/1); mm- to 
cm-scale bedding; sharp lower contact.

Core fractured at 28.02 m; possible core loss.

Core fractured at 28.12 m.

Core fractured at 28.19 m.

Core fractured at 28.24 m with core loss suspected.

- VERY FINE SANDY MUD [28.24-28.38 m], basaltic; grayer than the 
olive black (5Y2/1) above.

No core recovered [28.38-28.76 m].
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No core recovered [28.38-28.76 m].

Start of Drive 22 [28.76-31.52 m].

- MUD [28.76-29.26 m]; dark yellowish brown (10YR4/2); mm-scale 
bedding.

- MUD WITH DISPERSED CINDERS [29.26-29.46 m]; banded color; 
faint cm-scale bedding.

- MUD [29.46-30.21 m]; dark yellowish brown (10YR4/2); mm-scale 
bedding.
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30 - 1

bedding; gradational lower contact. 

30.2:

30.3;
MUD [30.21-30.49 m]; banded olive gray (5YR3/2); 1-3 cm-scale 

bedding. 
30.4

30.5

3.6

30.9

31.4;

:31 .5

MUD [29.46-30.21 m]; dark yellowish brown (10YR4/2); mm-scale

bedding. 

30.?:

30.8

TEPHRA [30.49-30.491 m]; mm-thick.

MUD [30.491-30.69 m]; banded olive gray (5YR3/2); 1-3 cm-scale

SANDY MUD UP TO MEDIUM SAND MOSTLY, WITH SOME
COARSE SAND TO GRANULES [30.69-31.16 m]; dark gray (5YR2/1)

31.0

31.1

MUDDIER INTERVAL [31.16-31.44 m].

- SANDY MUD UP TO MEDIUM SAND MOSTLY, WITH SOME 
COARSE SAND TO GRANULES [31.44-31.52 m]; dark gray (5YR2/1)
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  SANDY MUD UP TO MEDIUM SAND MOSTLY, WITH SOME 
COARSE SAND TO GRANULES [31.44-31.52 m]; dark gray (5YR2/1).

No core recovered [31.52-31.81 m].

Start of Drive 23 [31.81-34.05 m].

- MUDDY VOLCANIC SAND UP TO MEDIUM SAND [31.81-32.41 m]; 
medium to dark gray; massive and very hard.

Gradational contact from 32.31-32.41 m.

- LESS MUDDY VOLCANIC SAND UP TO COARSE SAND 
[32.41-32.50 m]; medium to dark gray.

- BASALT CLASTS (up to 3 cm) [32.50-32.55 m]; brecciated.

- MUDDIER INTERVAL [32.55-32.59 m].

  LESS MUDDY VOLCANIC SAND UP TO COARSE SAND 
[32.59-33.11 m]; medium to dark gray; crude dm-scale bedding.
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33.0

33.2
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  LESS MUDDY VOLCANIC SAND UP TO COARSE SAND 
[32.59-33.11 m]; medium to dark gray; crude dm-scale bedding.

- MUDDY, GRAVELLY BASALTIC ROCK [33.11-33.26 m]; medium 
to dark gray; crude dm-scale bedding.

- MINERALIZED, CEMENTED BASALTIC BRECCIA [33.26-33.61 ]; 
dark gray; brecciated vein filling yellow and gray cements.

  MUDDY VOLCANIC SAND [33.61-33.91 m]; dark gray; crude 
mm-scale bedding.

  BASALT "CLASTS" (andesite or latite probably; up to 10 cm) 
[33.91 -34.05 m]; wet color generally dark gray.

No core recovered [34.05-34.86 m].
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34.5

34.6|

H No core recovered [34.05-34.86 m].
-3ri» /

34.8

Start of Drive 24 [34.86-37.59 m].
34.9i

35.0

35.1

35.2

35.4

35.9

- MUDDY VOLCANIC SAND UP TO GRANULE SIZE [34.86-35.62 m]; 
medium greenish gray; massive, unsorted; few scattered red cinders 
up to 3 cm in diameter; sharp lower contact.

35.3

Oblique vertical fracture from 35.31-35.45 m which juxtaposes
greenish sandy mud (volcanic) against muddy volcanic sand.

35.5:
Generally medium gray but edge of 20 cm greenish clay clast 

present near bottom of this muddy volcanic sand unit.

35.6;

BASALTIC VOLCANIC BRECCIA [35.62-35.73 m]; medium gray; 
unit may be a single broken-up clast; sharp lower contact.

35.8:

MUDDY VOLCANIC SAND UP TO GRANULE SIZE [35.73-37.38 m];
generally medium gray, with scattered red cinders and reddish mud 
clasts to >3 cm in diameter; massive, unsorted, with no imbrication; 
pumiceous grains (1 mm) scattered throughout. Debris flow? Lahar?

36.0
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36.5j

36.6:

MUDDY VOLCANIC SAND UP TO GRANULE SIZE [35.73-37.38 m];
36.7

37.

37.3

37.4

37.5

generally medium gray, with scattered red cinders and reddish mud 
clasts 1-3 cm in diameter; massive, unsorted, with no imbrication; 
pumiceous grains (1 mm) scattered throughout. Debris flow? Lahar?

36.8!

Mud clasts (up to 4 cm in diameter) from 36.84-36.90 m; olive gray.
36.9

37.0

37.1

- ANGULAR VOLCANIC BRECCIA CLASTS (up to 8 cm in diameter) 
[37.38-37.50 m]; uncemented; single fractured clast with drill mud in 
cracks?
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- MUDDY VOLCANIC SAND WITH RED MUD AND CINDERS (up to 2 
cm clast size) [37.50-37.59 m].

No core recovered [37.59-37.91 m].

Start of Drive 25 [37.91-39.89 m].

- MUDDY VOLCANIC SAND WITH MUD AND CINDERY CLASTS (up 
to 3 cm) [37.91-38.53 m]; massive; medium- to large-scale 
(decimeter) bedding in this and lower units defined by slight grain size 
distribution variations and pebbly cobble layers below.

- BASALTIC PEBBLES [38.53-38.65 m]; bedding as defined in unit 
from 37.91-38.53 m.

BASALTIC COBBLES [38.65-38.70 m]; bedding as defined in unit 
from 37.91-38.53 m.

- VOLCANIC SANDY MUD WITH MUD CLASTS (up to 3 cm) 
[38.70-38.88 m]; massive; bedding as defined in unit from 
37.91-38.53 m.

- BASALTIC GRANULES [38.88-38.89 m].

- BASALTIC COBBLES [38.89-38.97 m]; bedding as defined in unit 
from 37.91-38.53 m.

- VOLCANIC SANDY MUD [38.97-39.45 m]; see next page.
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- VOLCANIC SANDY MUD (lacking >1mm clasts) [38.97-39.45 m]; 
medium gray; massive; medium- to large-scale (decimeter) bedding in 
this and surrounding units defined by slight grain size distribution 
variations, pebbly cobble layers and questionable ash layer below; 
sharp lower contact.

- POSSIBLE ASH LAYER (3 mm-thick) [39.45-39.453 m]; 
yellowish orange (10YR6/6); sharp lower contact.

dark

- SANDY MUD WITH CLASTS UP TO GRANULE SIZE [39.453-39.89 
m]; dark gray and slightly greenish; massive; medium- to large-scale 
(decimeter) bedding in this and surrounding units defined by slight 
grain size distribution variations, pebbly cobble layers and questionable 
ash layer above.

No core recovered [39.89-40.62 m].
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40.6

;40.7

40.8

No core recovered [39.89-40.62 m]. 

Start of Drive 26 [40.62-41.31 m]. 

Drilling fracture horizon at 40.68 m.

141.1

=41.2

E41.3

E41.4

41.5

41.6:

41.7

41.8

41.9

C42.0

- WEATHERED, SLIGHTLY ALTERED BASALTIC VOLCANIC ROCK 
[40.62-40.94 m]; wet color dark gray and uniform throughout; 
fractured from 40.77-40.82 m and 40.80-40.89 m; vesicular, iddingsite 
after olivine, vein and fracture filling of light gray non-calcareous 
material.

- WEATHERED, BUT NOT STAINED, BASALTIC VOLCANIC ROCK 
[40.94-40.97 m]; wet color dark gray; contacts exhibit platy fracturing 
(possible flow contact?).

- WEATHERED, SLIGHTLY ALTERED BASALTIC VOLCANIC ROCK 
[40.97-41.31 m]; wet color dark gray and uniform throughout; 
fractured at 41.09 m and 41.21 m; vesicular, iddingsite after olivine, 
vein and fracture filling of light gray non-calcareous material.

Base of core at 41.31 m.
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 1.

-: '1.4

1.5

Start of Drive 1 [0.00-0.69].

  PEAT WITH ROOTS THROUGHOUT [0.00-0.21 m] with grass on 
upper surface; dusky brown (5YR2/2); non-calcareous; massive; 
gradational tower contact.

- 4 UNITS OF ORGANIC (PEATY) MUD [0.21-0.29 m]; all are 
non-calcareous and structurally massive; dark/dusky yellowish brown 
(10YR3/2) from 0.21-0.25 and 0.26-0.28 m; brownish black (5YR2/1) 
from 0.25-0.26 and 0.28-0.29 m; gradational tower contact.

MEDIUM TO COARSE SAND [0.29-0.32 m]; moderate brown 
(5YR4/4); non-calcareous; homogeneous structure; gradational lower 
contact.

ORGANIC (PEATY) MUD [0.32-0.36 m] with two lighter colored 
laminae (2-3 mm); brownish black (5YR2/1); non-calcareous.

ORGANIC (PEATY) MUD [0.36-0.43 m] ; slight color banding of 
dusky yellowish brown (10YR2/2) to dark/dusky yellowish brown 
(10YR3/2); non-calcareous; gradational lower contact.

ORGANIC (PEATY) MUD [0.43-0.69 m] 
(10YR4/2); non-calcareous; massive.

  Start of Drive 2 [0.69-1.25 m].

dark yellowish brown

- SILTY TO VERY FINE SANDY MUD [0.69-1.18 m] with roots and 
scattered plant matter (displaced grass?); dark yellowish brown 
(10YR4/2); non-calcareous; massive; gradational lower contact.

FINE TO MEDIUM SANDY MUD [1.18-1.25 m]; dark yellowish brown 
(10YR4/2); non-calcareous; massive.

Start of Drives 3 [no recovery], 4 [no recovery] and 5 [1.25-1.97 m].

- FINE TO COARSE SAND IN MUD MATRIX [1.25-1.36 m]; dark 
yellowish brown (10YR4/2); non-calcareous; massive; gradational lowe 
contact.

- FINE TO VERY COARSE SAND AND PEBBLES (<4 x 8 mm) IN MUD 
MATRIX [1.36-1.65 m]; dark/dusky yellowish brown (10YR3/2); 
non-calcareous; heterogeneous mixture.
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Break in core at 1.53 m.

1.6:

1.7

1.8;
non-calcareous; massive; sharp lower contact. 

1.9:

-. 2.3

2.6

2.7

!2.8

2.9

  FINE TO VERY COARSE SAND AND PEBBLES (<4 x 8 mm) IN MUD 
MATRIX [1.36-1.65 m]; dark/dusky yellowish brown (10YR3/2); 
non-calcareous; heterogeneous mixture; gradational lower contact.

- SILTY MUD WITH SOME VERY COARSE SAND AND PEBBLES 
[1.65-1.68 m]; dark yellowish brown (10YR4/2); non-calcareous; 
massive; gradational lower conact.

SILTY MUD [1.68-1.89 m]; dark/dusky yellowish brown (10YR3/2);

- SILT TO FINE SAND IN MUD MATRIX [1.89-1.97 m]; dark/dusky 
yellowish brown (10YR3/2); non-calcareous; massive.

2.0J -^- Start of Drive 6 [1.97-2.55 m].

SILTY MUD [1.97-2.01 m]; dusky yellowish brown (10YR2/2); 
non-calcareous; massive; gradational lower contact.

2 1 ~* ^ FINE TO VERY COARSE SAND AND PEBBLES IN MUD MATRIX 
[2.01-2.03 m]; moderate/dark yellowish brown (10YR5/3); 
non-calcareous; heterogenerous mixture; gradational lower contact.

2-2 SILTY MUD [2.03-2.13 m]; dusky yellowish brown (10YR2/2); 
non-calcareous; massive; gradational lower contact.

FINE TO VERY COARSE SAND AND PEBBLES IN MUD MATRIX 
[2.13-2.17 m]; moderate/dark yellowish brown (10YR5/3); 
non-calcareous; heterogenerous mixture; gradational lower contact.

2.4
SILT TO FINE SAND IN MUD MATRIX [2.17-2.55 m]; dusky yellowish 

brown (10YR2/2); non-calcareous; massive.

2.5?

Start of Drive 7 [2.55-3.13 m].

"^   PEBBLES (3 x 4 mm up to 1/2 x 1 cm) IN FINE SAND MATRIX 
[2.55-2.66 m]; moderate brown (5YR3/4-4/4); non-calcareous; 
massive; gradational lower contact.

   FINE SAND [2.66-2.74 m]; dusky yellowish brown (10YR2/2); 
non-calcareous; massive; gradational lower contact.

   2 UNITS: MEDIUM TO COARSE SAND [2.74-2.80 m] AND FINE 
SAND [2.80-2.87 m]; moderate brown (5YR3/4-4/4) with some dusky 
yellowish brown (10YR2/2) mottling; non-calcareous; massive, 
gradational lower contacts.

"^ 2 UNITS: MEDIUM SAND [2.87-2.89 m] AND MEDIUM TO VERY 
COARSE SAND [2.89-2.95 m]; moderate brown (5YR3/4-4/4); 
non-calcareous; massive, gradational lower contacts.

3-0 x FINE SAND [2.95-3.01 m]; see full description, next page.
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3>0j   FINE SAND [2.95-3.01 m]; dusky yellowish brown (10YR2/2);

3.1:

: 3.2!

  Mi 

: 3.4;

:3.5

b.6 

3-7

3.8

3.9

non-calcareous; massive; gradational lower contact.

FINE TO MEDIUM SAND [2.95-3.01 m]; moderate brown 
(5YR3/4-4/4); non-calcareous; massive; gradational lower contact.

MEDIUM TO COARSE SAND [3.09-3.13 m]; moderate brown 
tt (5YR3/4-4/4); non-calcareous; massive.

- Start of Drive 8 [3.13-3.74 m].

»- VERY SLIGHTLY SILTY MUD [3.1 3-3.1 7m]; dark yellowish brown 
(10YR4/2); non-calcareous; massive; sharp lower contact.

- MEDIUM TO COARSE SAND WITH VERY RARE PEBBLES 
[3.17-3.50 m]; moderate brown (5YR3/4); non-calcareous; fining 
upward; sharp lower contact.

  FINE, MEDIUM AND COARSE SAND [3.50-3.565 m]; grayish black 
(N2); non-calcareous; fining upward; sharp lower contact.

- MEDIUM TO COARSE SAND [3.565-3.59 m]; moderate brown 
(5YR3/4); non-calcareous; massive; sharp lower contact.

MUD [3.59-3.66 m]; olive gray (5Y3/2); non-calcareous; massive

4.1

:4.2

 4.3

4.4

=4.5

~\ and hard; sharp tower contact.

r*»- MUD [3.66-3.71 m]; moderate brown (5YR3/2); non-calcareous; 
j\ massive; hard, fractures easily; sharp lower contact.

-A*- SILTY MUD [3.71-3.74 m]; dark yellowish orange (10YR6/6); 
\R non-calcareous; massive; hard, fractures easily.

\\L Start of Drive 9 [3.74-4.42 m]. 

»L MUD [3.74-3.77 m]; dark yellowish brown (10YR4/2);
non-calcareous; massive; gradational lower contact. 

Bleb at 3.79-3.84 m; brownish black (5YR2/1).

  MEDIUM TO COARSE SAND WITH VERY RARE PEBBLES AND 
MUD STRINGERS [3.77-4.42 m]; moderate brown (5YR3/4); mud 
stringers (2-3 mm wide) at 4.13, 4.15, and 4.16 m, dark yellowish brown 
(10YR4/2); non-calcareous; massive with occasional blebs.

  5 blebs (2-9 cm long) from 4.08-4.39 m; brownish black (5YR2/1).

Start of Drive 10 [4.42-5.05 m].

UPPER UNIT: SILTY MUD [4.42-4.43 m]; dark yellowish brown 
(10YR4/2); non-calcareous; massive; sharp lower contact. LOWER 
UNIT: [4.43-5.64 m]; see full description, next page.
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4.5. 

4.6 

4.7J

5.6

5.7

 5.8

 5.Q

6.0

- MEDIUM TO COARSE SAND WITH VERY RARE PEBBLES 
[4.43-5.64 m]; brownish black (5YR2/1); non-calcareous; massive; 
moderately sharp lower contact.

Few pebbles from 4.71-4.76 m and fine mud stringer from 4.76-4.78 
m.

4.8J

4.9:

5.0:

   Start of Drive 11 [5.05-5.69 m].

'5.

.3 

5.4

.5

- FINE SAND, greenish black (5GY2/1) rind on half of core, 1/2-1 cm 
thick, from 5.56-5.66 m.

- MUD [5.64-5.69 m]; dark yellowish brown (10YR4/2); 
non-calcareous; massive.

Start of Drive 12 [5.69-6.14 m].

VERY SLIGHTLY SILTY MUD [5.69-5.72 m]; dark yellowish brown 
(10YR4/2); non-calcareous; massive; sharp lower contact.

3 UNITS OF MEDIUM TO COARSE SAND WITH RARE PEBBLES 
[5.72-6.13 m]; all non-calcareous, structurally massive, with sharp lower 
contacts; fine sand stringers at 5.87, 5.88, and 5.92 m; brownish black 
(5YR2/1) from 5.72-5.82 m with a sharp, irregular lower contact 
(5.80-5.82 m); moderate brown (5YR3/4) from 5.82-5.995 m; brownish 
black (5YR2/1) from 5.995-6.13 m (this unit graphically overrepresented)
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6.0.1

6.1:

6.2:

6.3:

- MEDIUM TO COARSE SAND WITH RARE PEBBLES [5.995-6.13 m]; 
brownish black (5YR2/1); non-calcareous; massive; sharp lower 
contact.

=N- MUD [6.13-6.14 m]; dark yellowish brown (10YR2/2); 
\ non-calcareous; massive.

-- Start of Drive 13 [6.14-6.76 m].

- MEDIUM TO COARSE SAND WITH VERY RARE PEBBLES 
[6.14-6.405 m]; moderate brown (5YR3/4); non-calcareous; massive; 
fine sand bleb from 6.22-6.23 m; sharp, irregular lower contact from 
6.38-6.405 m.

6.4:

6.5

6.7

;e.8

6.9

- MUD [6.405-6.50 m]; medium yellowish brown (10YR5/2); 
non-calcareous; massive and firm; sharp, irregular lower contact from 
6.45-6.50 m.

- MEDIUM TO COARSE SAND WITH RARE PEBBLES [650-6.54 m]; 
mottled moderate brown (5YR3/4) and brownish black (5YR2/1); 
non-calcareous; massive.

- MUD [6.54-6.76 m]; mottled dark yellowish brown (10YR4/2) and 
dark/dusky yellowish brown (10YR3/2); non-calcareous; massive and 
firm.

Base of core at 6.76 m.
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